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Synthesis  of  parf luoroorganonltri-gen  compounds,  parf luorooxaslrldlnes,  parf luoro- 
lmlnes,  reactions  of  parf luorooxaz l rid lnes  with  nucleophiles,  cycloaddition  react* 
ions  of  per f luorooxaxir idinas,  homo  and  copolyears  of  porf luorooxasirldlnas, 
reactions  of  parf luoro Ininas ,  polysari sat ion  of  parf luoroiainaa,  fluoride  cata¬ 
lysed  reactions  of  parf luoroiainaa,  fluoride  proaoted  reactions  of  parf luoroiainai 

)flia  reaction  cheats try  of  the  novel  oxaslridlne  2-trlf luoroaathyl-3, 1-dl- 
f luorooxasiridine,  Cf^Aci^D,  (acronya  ppAPO-pentaf luoroasapropana  oxide)  Is  des- 
cribad,  PPAPO  shows  asny  similarities  to  HPPO-hsxaf luoropropana  oxide,  CfCfcfCf^6(i 
coosarc tally  iaportant  aonoeer  for  polymer  synthesis.  PPAPO  undergoes  ring  opaflim 
by  asny  nuclsophiles  leading  to  polyaers  or  coapounda  of  tha  type  CP?M(l*u)C{0)P. 
Tha  latter  can  ba  converted  to  aaines  CfOMBu)H  by  reaction  with  fOO/MaF  and 
to  iainas  CP?-NNu  by  reaction  with  KP.  PPAPO  also  exhibits  chemistry  unique 
froa  that  of  ifPPO  in  that  it  undergoes  novel  cycloadditions  with  olefins  and  - — 
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ketones,  with  itself  in  the  presence  of  Sbf'.'  and  possibly  with  nitriles, 
these  reactions  are  very  unusual  fro*  a  Mechanistic  standpoint  and  provide 
novel  heterocycles  and  polyners  with  potentially  useful  properties. 

New  cheats t ry  of  perf luoroiaines  is  exewpiifiod  by  perf luoroaethaninine, 
ctC»MF.  A  novel  chlorof luorination  of  ClCN,  followed  by  dechorination  with 
Hg2in  TFAA  provides  an  excellent  high-yield  synthesis.  This  iaine  exhibits 
a  rich  cheaistry  in  the  presence  of  fluoride  ion,  which  generates  the  perfluoro- 
nethonaaine  ion  CFTMf".  the  latter  is  an  excellent  nucleophile  for  nany 
reactions  leading  to  novel  examples  of  organon itrogen  fluorine  eonpound*, 

Ferf iuoronethanime*  can  also  be  cationically  polyiaertzed  to  fore  a  unique 
N-r  jo  lyow-r  .NFK.  ^.Oxidar  i<»i  of  CF  Mf"  by  halogens  provides  the  first 
examples  of  N-brcxso-W-f luoroalkanaaines.  Cycltzatto n  of  the  diner  of  CF  *MF 
by  OsF  leads  to  a  novel  diazindtne,  CF  NCF  I&F,  which  undergoes  a  unique2 


rearrangement  to  CF  MHICT  in  the  presence  it  f»,  Cr  and  Mi .  Considerable 
chemistry  observed  for  CF.-NF  can  he  extended  to  other  mines  and  sows  nit 


itriles. 
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PROBLEM  STUDIED 


The  synthesis  <utd  properties  of  novel  orqanonitrogen  fluorine  compounds 
were  invest  looted  with  emphasis  on  the  chemistry  of  perf luor looted  oxaz i r id Lnes , 
imineu  and  am ines. 


SUMMARY  Of  IMPORTANT  RESULTS 

frxaz ir idinc*  .  Tt»e  novel  »xa/iridtne,  J’-tr  it  luoromethy  1- 1,  J-dlf  luorooxssir  idin«*, 
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cr.MCE  6,  wan  extensively  invent  Piated  end  a  reeurkable  reaction  chemistry  hes 

»  6 

been  found  for  the  compound.  The  roe.|«ownd  is  designated  by  the  acronym  PPAPO 
(pentaf lu^rua* tpropene  oxi-l-  i  u.  l  i»  nliow*  amy  Hiail.irltint  »•  the  nseprcully 
lsipoff  tin.  ht-X-it  lU  'rol-r<>|*-t>«  <  IV  IW,",  llll'hH .  IIEP**  In  Meed  f.<r  tin-  pr«'»4t- 

*  e. 

at  ion  of  polymers  involvin'!  the  rmi  ownin'!  the  epoxide  by  fluoride  ion  or 
other  bases.  Thus  lIPPt*  forme*  the  intermediate  CP  anion  on  attack  by 

fluoride  ion.  similar  h>h*vir.r  is  f  und  for  PPAPo. 

Hrpr.  ♦  r“  - >  "rr^crjCP^n"- 

ppapo  »  r  — >  "rp?Mrcr?i>‘" 

The  enion  so  none rated  may  rhon  react  with  appropriate  nubnt rates  or  with  the 
epoxide,  or  under  suitable  conditions,  loss  of  fluoride  occur*  Icadmq  to  isomer¬ 
isation. 

"CF jCF^CVyr-  - >  F*  ♦  CF^CF^C  (O)F 

•CF3MFCF?o‘-  - >  r~  *  CFjMFCIOlF 

In  the  case  of  HFPO,  the  industrial  application  .ie  based  on  the  attack  of  the 
anion  on  HFPO  leadinq  to  hnmnpolymerlzat ion  or  on  unsaturated  f iuorocompounds 
leedlnq  to  copolymers.  The  homo  and  copolymerleat ion  of  PPAPO  in  the  same  way 
is  clesrly  feasible  and  homopolymers  have  been  observed  in  reset  ion  with  CaP, 
but  these  have  not  yet  been  characterised. 
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Many  nucleophiles  attack  PKAPO  and  a  series  of  interesting  transfo neat ions 


have  been  demonstrated. 


PPAPO  ♦  Nu 

l*  *2° 


CP^M(Mu)C(0)P  ♦  r 

i 

CK}N(Nu)H  ♦  002  ♦  HP 
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CP.  <•  NNu  ♦  ltP*UP 


CteP 


CTjN(Nu)CP>IMu 


Mu  is  an  alkoxy  or  i«erf  luor«*«  lfco*y  titgup  and  the  dis^riMt  ion  of  ^occurs  only 
with  the  latter.  The  sane  serf***  of  iran$tf»rmat  inn  may  also  b«-  carried  out  when 
Wu»r . 

lias:  »>evn  nivMn  »••  uihii  t  i ..  smy  uni<|u<*  r«*-irt  lotm,  n«*t  olmer  vr*l  tor 
HPK).  These  react  ions  are  re*ork,»hle  both  frost  the  standpoint  of  their  eechan- 
ism  end  their  preparative  value.  ;ione  of  these  reactions  are  summarised  in  Scheme 


SCHEME  1 


Unique  PFAPO  Chemistry 
(HFPO  does  not  readily  add  10 
unsaturated  systems  -  PFAPO  does.) 
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A  variety  of  olefins  undergo  cycloadditions  and  aany  polar  unsaturates  besides 
ketones  and  nitriles  will  undoubtedly  react,  but  have  not  yet  been  Investigated. 

Of  particular  note  are  the  polysers  indicated  and  the  perhalogenated  1,1-oxasolidines. 
The  latter  are  chemically  and  thermally  very  inert  and  the  perf luoroconpound  formed 
with  tet raf  luoroethylene  i*  stable  to  f*So"C  and  is  untouched  by  hot  concentrated 
sulfuric  acid  or  aqueous  permanganate.  The  polymer  noted  with  CF^eCH^  ls  not 
yet  well  character  ijrcd  but  the  similarity  to  fluorinatcd  nitroso  rubbers  and  other 
elasti'nett  *>uch  as  Vtton  is  clear.  Under  appropriate  conditions,  it  eectns  clear 
that  ITAH)  can  he  made  to  polymer  lie  with  a  variety  of  olefins. 

An®tht'r  extensively  investigated  compound  is  perf luoromethanlmlne. 

Ct  v***1'  The  leve lo|>«ent  of  a  liluli  yield  !iyntle<>ln  »»f  this  material  was  a  major 
hreakt hrongh.  Sr  irt  loff  from  r.-.eli  |y  available  t*irH,  (T^NK  inn  he  prepared  In 
over  TO',  yield. 

cicn  *  fir  .  »  _  — ->  cirr?HciP 

TPAA  . 

cicr^wriF  ♦  iig  -  •-■)  cr«nr  *  Moci 
2  22 

The  chtsii^ry  of  CF^-NP  leads  readily  to  many  new  compounds  including  the  first 
examples  of  polymeric  N-P  compounds  and  perf luoroalkyamonium  salts.  Some  of  the 
remarkable  chemistry  of  CP^-kP  is  mimirlmt  In  Scheme  2.  Much  of  this  work  is 
truly  unique  and  extension  to  ether  imines  and  nitriles  Is  clearly  possible 
based  on  preliminary  work. 


SCHEME  2 


Some  Chari  stry  of  CFg>NF 
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Summary.  Details  of  root  of  the  above  work  am  wall  am  of bar  research  are 

vii mn 

contained  in  the  publication  lint  ir  the  following  section.  In  continuing  work 
In  this  area,  seven  additional  publications  a 1°  various  states  of  preparation, 

relating  to  the  chemistry  of  KP  -HP,  CP.^HCl,  other  perhalogenated  oxazirldines 

*1  7 

and  fluoride  catalysed  and  fluoride  promoted  reactions  of  f luoroearbon  nitriles 


and  imlnes. 
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